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ABSTRACT

Inland waters are waters that are found on the surface of the land and are generally located
above sea level. Most of the water on the land comes from rainwater. Inland waters are
widely used by humans to support their survival, such as for eating, drinking, cooking,
bathing, and irrigation. This study aims to monitor the quality of lentic waters in the
Delingan Reservoir and to know the sampling technique and analysis of physical
parameters, chemistry, and biology of lentic waters. The data analysis performed was
beginning with conducting research in the Delingan Reservoir, Java Province Center, then
the results obtained are processed into information. The results obtained from this study are
known water quality parameters and their values consisting of pH, Dissolved oxygen,
conductivity, salinity, TDS, turbidity, depth, and oxidation-reduction potential at four
different coordinates.
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INTRODUCTION

Indonesia is the largest archipelagic
country in the world and is well known as a
maritime country that has many valuable sea
resources high economy also has its own
charm for humans because of its beauty.
According to Sukadi (in Kartamihardja et al.,
2008) public waters in Indonesia's mainland
has an area of approximately 13.85 million
hectares consisting of 12.0 million hectares of
river and flood exposure, 1.8 million hectares
of natural lakes, and 0.05 million hectares of
artificial lakes or reservoirs. Water resources
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and land resources are resource that is very
important for the development of the
economy of a region (Liu, et al., 2018).

Limnology (from English: limnology,
from Greek: lymne, 'lake", and logos,
"knowledge") has equivalents for inland
aquatic biology, especially fresh water. On the
other hand, inland waters have a high
relevance with an area that functions as a
water supplier or better known as DAS
(watershed), and influences anthropogenic
activities in the DAS each inland water is also
included in the study of the limnology branch
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(Mulyana, 2020). The ecosystem is an
ecological system consisting of components
that interact with each other so as to form a
unit  (Soliha, et al.,2016). Freshwater
ecosystems are relatively small aquatic
ecosystems in advanced earth when compared
to land and ocean ecosystems, the division of
ecosystems. Fresh water is divided into 2
namely smooth waters or calm waters for
example lakes, swamps, and reservoirs as well
as lotic waters or waters that have currents
such as rivers (Rafi'i, et al., 2018).

Aquatic ecosystems consist of various
components, both abiotic and abiotic
components, and biotic components, one of
the components is the microbes that form
biofilm and from here it is known if the
physics and chemistry of the biofilm matrix
will essential to support existing microbial
activity in order to understand intact about
ecology and its benefits in human life because
it is not all regions have the same
environmental factors (Kurniawan, et al,
2019). Mainland waters are a stretch of
territorial waters located in the land
(terrestrial) from the lowest ebb point to the
top of the mountain, which generally in the
form of river estuaries (estuaries), mangrove
swamps, rivers, lakes, swamps, and other
artificial bodies of water (reservoirs) (Work
Unit of the Directorate of Conservation and
Marine National Parks, 2008).

According to Chen (in Abdelmalik,
2018), water quality is a factor in the
environment and is very important because it
affects people and activities in their economy.
Currently increasing the intake of nutrients
from all activities anthropogenic in aquatic
systems or aquatic waters is very threatening
to water quality in the world (Sulastri, et al.,
2019). Very cyanobacterial growth is
dangerous in the waters because it can cause
serious problems with water use for domestic,
industrial, and agricultural purposes thus
endangering the safety of humans and
animals (Yongeun, ef al., 2017). Concerns also
arise after the fact was discovered that
microplastics in the waters have a bad impact
on aquatic organisms because aquatic animals
can ingest microplastics can choke and starve
due to contracting pseudo-satiety (Zhang,
2018).

The approach uses remote sensing to
measure inland water quality dates back 50
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years, and hundreds of publications have been
published demonstrating a promising remote
sensing model for predict the biological,
chemical, and physical properties of water
bodies at a given depth (Topp, et al., 2019).

Water quality is generally monitored
using parameters physical or chemical, but
recently monitoring with more biota
parameters prioritized because it is considered
that biota is more assertive in expressing
damage, this is because the biota is in direct
contact with the river in the same period of
time long time, while the physical and
chemical properties are more likely to inform
the condition of the river at the time the
measurement was carried out (Dwirastina &
Ditya, 2018). Observation of water quality can
be done through the parameters of clarity,
depth, temperature, dissolved oxygen
(dissolved oxygen or DO), nitrate-nitrogen
content, and existing orthophosphate
(Dwirastina & Ditya, 2018). Quality standards
related to practicum events 10 are a reflection
of PP No. 22 Year 2021.

METHODS

This research was conducted in the
Delingan Reservoir, Karanganyar Regency,
Central Java Province on May 1 2023 at 13.00
WIB. This research was conducted with visit
the Delingan Reservoir directly to make
observations and collect data. The tools used
during this research were pen, paper,
boardwalk, and a multiparameter horriba. The
materials used are the tally sheets and the
waters of the Delingan Reservoir. How it
works is the tools and materials are prepared
first, then the multiparameter horriba
calibrated, then the parameters of inland
waters are measured, then the number is
calculated, then the results of measurements
and calculations are recorded so that they can
be completed.

This study uses quantitative and
descriptive data analysis, each existing data is
processed in a table and then explained. The
data analysis performed was starting with
conducting research in the Delingan Reservoir
then the results obtained are processed into
information. Besides that, a search was also
carried out through secondary data for the
completeness of the report. The last thing to do
is an interpretation of the results of the
analysis to draw conclusions from the research
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that has been done. The method used should
be accompanied by references; the relevant
modification should be explained. A literature
article should emphasize the
procedure and data analysis technique. The
stages and analysis of the research must be
explained in detail.

review

RESULTS AND DISCUSSION

Inland waters are waters that are found
on the surface of the land and are generally
located above sea level. In addition, inland
waters flow from a higher place to a lower
place. Inland waters can liquid form, namely
water as well as solid objects such as ice and
snow. Most of the water on the land comes
from rainwater. Inland waters are widely used
by humans to support their survival, such as
for eating, drinking, cooking, bathing, and
irrigation. Influencing factors in the amount of
water on land apart from the factor of rainfall
that falls to earth is vegetation cover on the
earth's surface, degree of permeability, and
topography.

Inland waters are divided into two
types, namely lotic waters flowing or having
currents and tapering waters (stagnant
waters). or no current. Lotic waters have the
characteristics of having currents, exchange
between surface and bottom water is more
intensive, oxygen levels higher, and the
temperature in the water is more evenly
distributed. Examples of lotic waters are rivers
and ditches. Meanwhile, lentic waters have
characteristics that do not have currents, the
organisms in it do not really need special
adaptations, there is a temperature
stratification, the basic substrate is in the form
of fine mud, the residence time is relatively
longer, and dissolved oxygen levels are not
too large because of the current be calm.
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Examples of tapering waters are lakes,
reservoirs, and ponds.

The water sampling method is a
method of taking a small amount of water
used as sampling in research on materials,
substances contained, and types of water to be
studied. The purpose of the water sampling
method is to determine the water quality of an
area such as a river, reservoir, ditch, or lake by
measuring the water discharge and testing the
in situ parameters (consisting of pH, TDS,
electrical conductivity, temperature, and DO).
As for the measurement of the tool in water
parameters, there is a thermometer to measure
temperature waters, DO meter to measure
dissolved oxygen levels in  waters,
refractometer to measure water salinity levels,
TDS meter to measure the amount of
dissolved solids in the waters, a pH meter to
test the acidity of the waters, Secchi disk for
measuring turbidity and translucency, and
horriba multiparameter for measuring pH
(horriba multiparameter neutral pH is number
4.0), temperature, conductivity, DO, turbidity,
depth, current velocity, and TDS in one tool at
a time because it has multiple sensors.

Water quality is a major determining
factor in aquatic ecosystems in a place. Poor
water quality can have an impact on the
ecosystem in a body of water and its
surroundings which could cause death or
destruction of an aquatic ecosystem. Water
physics factors that influence the difference
between aquatic ecosystems with other waters
are light and turbidity, temperature, and
depth. In this research water sampling method
was carried out to obtain and determine the
pH, DO, conductivity, salinity, TDS, turbidity,
depth, and oxidation-reduction potential (O-
RP) in the Delingan Reservoir.

Table 1. Results of measurements of water parameters

DO Conductivity  Salinity TDS  Turbidity Depth O-RP

Coordinate  pH

(mg/l)  (mS/cm) (P (L)  (NTU) (m)  (ORPmV)
1';6?2;;‘01%’7 343 851 0.347 016  0.226 53.6 0.5 263
giié%ib 486 345 0.351 017 0.228 36.8 17 228
{nggggg% 531 330 0.351 017 0228 38.8 0.8 205
{Z&fsggng 527 7.8 0.351 017 0228 40.4 0.55 207
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The increase in the content of
suspended solids causes turbidity that
interferes with and inhibits the penetration of
light from outside into the waters. This is very
dangerous for the growth of aquatic animals
such as because it can cover the gills so that it
interferes with the breathing process, besides
that, it also inhibits the photosynthesis process
needed by chlorophyll to make food in the
water. In addition, turbidity can also affect
water fertility because the lower the turbidity
value, the lower it is also the productivity
value of the water. The level of turbidity in the
water depends on the material or ingredients
contained in the water and usually turbidity
like this is influenced by plankton,
microorganisms, detritus, sand, and too much
mud.

Temperature is a physical factor that
also has a significant influence because the
deeper the water, the temperature will be
owned cold. This happens because of the lack
or difficulty of the intensity of the sun in
penetrate the waters. Indirectly, the
temperature can also affect reduced plankton
because the temperature decreases and the
density of water increases with increasing
depth. Apart from that, temperature too
related to oxygen because oxygen is a limiting
factor in biota waters. The next factor is depth
which also has a share of factors in water
physics. This is because depth affects the
organisms that exist in aquatic ecosystems
because sunlight can only reach up to several
meters under the water. If the waters are too
deep then sunlight would not be able to
penetrate inside and also allow for the
existence of a yang species living on the
bottom of the water but not contaminated
with the sun.

The next factor is the water chemistry
factor which consists of degrees of acidity
(pH), dissolved oxygen (DO), and carbon
dioxide. Water has the ability to resist changes
in pH. Just a little bit the pH in the water
changes then there will be a signal or hint of
natural pH as it can cause changes and
imbalances in CO2 levels that are harmful to
biota in an area waters because not all living
things can survive or adapt to certain pH.
High and low levels of pH are affected by the
content of oxygen and carbon dioxide.
Meanwhile, dissolved oxygen is also needed
by organisms in the waters, because they have
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a role in the process of absorption of food by
living things in the waters. If dissolved oxygen
is reduced it will interfere with the process of
respiration and decomposition of organic
matter into inorganic substances.

The final chemical factor is carbon
dioxide. Carbon dioxide contained in the
water comes from the air through the
diffusion process. Besides being used for
photosynthesis, carbon dioxide in the waters
is also used for the formation of marine animal
skins. The last factor is the biotic factors of the
waters consisting of plankton and benthos.
Plankton is divided into two types, namely
phytoplankton and zooplankton. Plankton is
very important in the waters, for example,
phytoplankton plays a role in primary
productivity as well as being an indicator of
fertility in the waters. While benthos acts as an
indicator to assess water quality, this is
because the benthos rarely move places and
are relatively settled so they can be directly
affected if there is a change in water quality in
the waters.

The practicum conducted at the
Delingan Reservoir is practicum tapering
waters that do not have currents or pools. The
location point in the manual in research at the
Delingan Reservoir is placed at 4 points with
different coordinates. This is to find out the
types and differences of the sample in the
waters as well as in order to obtain samples
that are representative of or representative so
that it can fulfill the objectives that have been
set. Quality standards turbidity according to
(Anonymous, 2008) is 25 NTU for fisheries
purposes and recreation. The first point is
located at coordinates -7.5877427 and
110.9880797 and has a pH of 3.43, DO of 8.51
mg/L, a conductivity of 0.347 mS/cm, salinity
0.16 ppt, TDS 0.226 g/L, turbidity 53.6 NTU,
depth 050 m, and oxidation-reduction
potential of 263 ORPmV.

The second point located at the
coordinates -7.5872445 and 110.9879040 have
pH 4.86, DO 3.45 mg/L, conductivity 0.351
mS/cm, salinity 0.17 ppt, TDS 0.228 g/L,
turbidity 36.8 NTU, depth 1.70m, and an
oxidation-reduction potential of 228 ORPmV.
The third point which lies at coordinates -
7.5870086 and 110.9880820 have a pH of 5.31,
DO 3.30 mg/L, conductivity 0.351 mS/cm,
salinity 0.17 ppt, TDS 0.228 g/L, turbidity 38.8
NTU, depth of 0.80 m, and an oxidation-
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reduction potential of 205 ORPmV. Last point
or the fourth point is located at coordinates -
7.5870970, 110.9881360 with a pH 5.27, DO
7.18 mg/L, conductivity 0.351 mS/cm, salinity
0.17 ppt, TDS 0.228 g /L, turbidity of 40.4 NTU,
depth of 0.55, and oxidation-reduction
potential of 207 ORPmV.

CONCLUSION

From the practicum that can be done, it
can be seen that inland waters are waters that
are found on the surface of the land and are
generally located higher than sea level and are
divided into 2 namely lotic waters and lentic
waters. The influencing factors are physical,
chemical, and biological. From the practicum
that has been carried out at the Delingan
Reservoir which is lentic waters can be known
if water has differences in the values of pH,
DO, conductivity, salinity, TDS, turbidity,
depth, and oxidation-reduction potential
depending on where the water sample was
taken. Method monitoring of this research is to
conduct research in the Delingan reservoir by
taking samples with a thermometer, DO
meter, refractometer, TDS meter, pH meter,
Secchi disk, and multiparameter Horriba.
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